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FFt'C I I V I I Y  

This ierilue of Model. SpecZff- 
cation Ds-;?"rOg reflect8 8c?eim 

NA87-101 incluarive of contract 
ual documents issued thrcnrgh 



M C  (Dowlas Ai rc ra f t  company) Model Spscification 

Ds-2709, 

describe8 in general the  dcrlgn requirements f o r  both 

t he  Sa W and Saturn V configurations of the 

S-TVB-F S t e w  and i ts  sesocieted subsystem,  S-IVB-F 

is the designation given t o  the  S-FVB Fac i l i t y  Check- 

out Stage. 

The design requirement charec te r i s t i cs  of the stage 

are  divided according t o  function in to  the following 

main section8 : propulsion, e lec t r ica l /e lec t ron ic ,  and 

mechanical systems. Information per t inent  t o  ordnance 

devices, weight, and launch sa fe ty  provisions are a l so  

provided; qua l i ty  assurance provisions, applicable 

documents, general requirements, e t c . ,  a re  a l so  included. 



'This speci f icat ion,  US 2709, i s  prepared for MASA/MSFC 

(ili~tional Aeronautics and Space Administraliorr/Marshall 

S [ ~ x e  Flight ( : e ~ ~ t e r )  utlder Suly~lomcntal Agreement 850 

of Contract NAS7-101, 

Appendix A t o  this speci f icat ion l i s t s  applicable corrtract 

modifications, i . e . ,  CCN's (Contract Change Notices),  

supplemental agreements, change orders, and contract l e t t e r s ,  

in i t ia ted  through 31 March 1965, 1,anguage changes assoc- 

iated with thesc ~nodifications have been irrcosporatcd. 
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2.1 Stop - 'Pkis specif icat ion defines the  charac te r i s t i cs  necessary 

- t o  s a t i s f y  the S - In -F  requirements fo r  both the  Saturn IB and Saturn V 

F a c i l i t y  Checkout Vehicles. Typical p e r f o m n c e  requirements, ~ t r u c t u ~ a l  design 

c r i t e r i a ,  and design and performance descriptions of the  various associated 

subsystems are  presented. DAC is  developing the S-TVB-F stage for  NASA/MSFC. 

The Saturn D/S-IVB-F stage i s  the second stage of the Saturn IB F a c i l i t y  

Checkout Vehicle. The Saturn V/S IVB-F i s  the t h i r d  stage of the Saturn V 

F a c i l i t y  Checkout Vehicle. 

1.2 Vehicle Description - The Saturn I B  F a c i l i t y  Checkout Vehicle con- 

sists of the S-ID-F and S-IVB-F stages and the  S-IU-200F. The Saturn V 

F a c i l i t y  Checkout Vehicle cons i s t s  of the S-IC-F, S-II-F, and S-IVB-F s tages  

and the S-IU-SOOF. 

1 3 Mission Description - The primary mission of the S-IVB-F stage w i l l  

be t o  provide i n i t i a l  Saturn IB Beta I11 Test Stand checkout a t  Sacramento and 

the  i n i t i a l  Saturn I B  and Saturn V launch complex checkout a t  Kennedy Space 

Center by accomplishing propellant  loading, p a r t i a l  pneumatic servicing,  and 

compartment purge system t e s t s .  



2.1 Ceneral - %he spcjcificatione, stadarde, publications, eLe., appl i -  

cf~ble to the desim a d  development of the S-In-D Stage will be in general 

accordance with the Specification and Deviation Docment, SM-41411, dated 

12 December 1964. 



3.1 General - The S - I n - F  s t age  w i l l  be d e s i w e d  t o  provide GSE (ground 

support  equipment) end Ifi-ST4 and I n s t r m c n t  Unit mechanicel end e l e c t r i  cssl i n t e r -  

faeaa physica l ly  i d e n t i c a l  t o  Saturn IB/S-ID F l i & t  Stage 201. F w c t i o n e l  

r e q u i r e m n t s  of the  s t age  a r e  l imi ted  t o  those requi red  t o  s a f e l y  accomplish 

and monitor propel lant  loading and unloading, p a r t i a l  pwemetic servic ing,  and 

compartment purges i n  accordance with DAC-propesed csmtdown procedmes.  The 

func t iona l  por t ions  of the  i n t e r f a c e s  w i l l  be i d e n t i c a l  Lo those of P l i g h t  

Stage 201 except f o r  the  S - I D - F - p c u l i a r  telrnperature and pressure ins t rm'enta-  

t i o n  funct ions  t h a t  a r e  t o  be routed through the S-PVB-F DDAS i n  sdd i t ion  to 

the  applicable f l i g h t  conf igure t ion  functions noma l ly  routed through t h e  S-XVB 

DINS. The S-IVB-F-peculiar temperature and p r e e s w e  instrumentat ion will be 

l imi ted  Lo f i f t e e n  temperature and f i f t e e n  pressure transducers end the  s t age  

s ignal -condi t ioning equipment required the re fo r .  

The S IVB-F atege bas ic  design c r i t e r i a  w i l l  conform t o  the  c r i t e r i a  de l ineated  

i n  DS-2163, except a s  modified t o  s a t i s f y  the  requirements of  the  S-IVB-F 

mission. 

3 - 2  Structure  - The S-IVB-F s tage  w i l l  be a s ingle-s tage  s t r u c t u r e  

which, when f u l l y  loaded and with the  propel lant  tanks pressurized t o  t h e  maxi- 

mum values,  w i l l  withstand a l l  loads imposed during normal f a c i l i t y  checkout 

opera t ions .  The s t age  w i l l  a l s o  have f ree-s tanding capab i l i ty  on the launch 

pad (1) when staged a s  a complete Saturn I B  vehic le ,  ( 2 )  with the  S-IW-P and 

a l l  upper s tages  empty o r  f u l l y  loaded, and (3)  with t h e  S-IVB-F pressur ized  

o r  unpressurized. The s tage  w i l l  a l s o  be desi l~ned t o  withstend $round handling 

without p ressu r i za t ion  when empty. Propel lent  loading w i l l  be eccomplfshed 

with the ~ t a g e  i n  the  e r e c t  pos i t ion  only,  The s t age  w i l l  s u b s t a n t i e l l y  conform 

t o  f l i g h t  conf igura t ion ,  except f o r  those parameters not  required fo r  mission 

performance. Protruding f l i g h t  equipment which is no t  required w i l l  be sirnu- 

l a t e d  by e n v e l o p  mockup n i t s  which w i l l  be fwnlehed  i n  k i t 8  f o r  i n s t a l l a t i o n  

at mC. The basic S-IVB-P sisfreme will consist  0% the following mjor 

s t r u c t w e b  aesemblies: 



s e  Fornard s k i r t  

b. P r o p l l s n t  tank aesembly 

c .  T h r u  t s t r u c t u r e  

d. Aft s k i r t  

e .  A f t  i n t e r s t a g e  

B s c r i p t i o n s  of theee a s s a b l i e s  a r e  given i n  the following paragraphs; 811 

dimeneions given a re  a p p r o x m t e .  

3.2.1 Forwsrd S k i r t  - The f o m a r d  s k i r t  w i l l  be fabr ica ted  from 7075-~6 

elminurn. The s k i r t  w i l l  be of sk in / s t r inger  construction,  with e x t e r n a l  

d t r i n g e r s  extending beyond t h e  nominal 260-i nch diameter . Cyl indr ica l  i n  s hepe, 

the  s k i r t  w i l l  extend 122 inches forward from t h e  i n t e r s e c t i o n  of t h e  LW tank 
2 

s idewal l  and the  forward dome, Provisions w i l l  be made t o  allow i n s t a l l a t i o n  

o f  the  LH2 vent umbilical,  te lemetry  antenna fa i r ings ,  and t h e  DAC f o m a r d  

e l e c t r i c a l  umbil ical .  Forward s k i r t  funct ional  thermal condit ioning p l a t e s  

and r e l a t e d  plumbing w i l l  no t  be provided. 

The forward s k i r t  w i l l  terminate a t  a f i e l d  s p l i c e  connecting t o  the  MSFC- 

supplied Instrument Unit .  Access t o  the  s k i r t  area w i l l  be provided by an 

access  door i n  the Instrument Unit.  A platform i n  the  S-IVB f o m a r d  s k i r t  

w i l l  provide access t o  both MSFC and DAC e l e c t r o n i c  equiprment i n  the  s k i r t /  

Instrument Unit area.  DAC w i l l  not  make provisions f o r  any umbil ical  require-  

ments associa ted  s o l e l y  with t h e  Instrument Uni t ,  



3,2,2 %aropllra% Tank Arseenibly - The p rowl l en t  tank &~ssmb%y a s i l l  cons i s t  

sf a t a d  cyllnder %8 inches i n  len&h and 2 a  inches i n  dimetcr, with two 

hmispher ica l  end bul'kheads and en intermediate spherical  r a d i u  bdkhead. The 

concave s ide of the intermediate o r  e n bulkhead w i l l  face a f t ,  and w i l l  be 

ettached by a compression r ing t o  the  a f t  bulkhead. The LH2 tank w i l l  be fo r -  

ward and the LO2 tank a f t .  The propellant tanks w i l l  be fabricated from 20lh- 

~6 a l m i n m .  The cy l indr ica l  portion of the LH2 tank w i l l  be l i e t e n e d  by 

mil l ing a waffle pat tern on the i n t e r i o r  susfece. The e n t i r e  inner surface sf 

the LH2 tank (with the exception of i t s  s ide  of the common bulkhead) w i l l  be 

i n s d a t e d  with the Fmproved 3-D p s l ~ e t h a n e  foem. !l%e c bul'lekesd w i l l  be 

fomed by bonding a l m i n m  skins over s f iberglas  honeycomb core. There w i l l  

be no penetrations of any kind i n  the  swfaces  of the c n bulkhead. The 

commsn bulkhead w i l l  be desiegncd t o  withstand the d i f f e r e n t i a l  preeswe r e su l t -  

ing  from a l imi t  pressure of 42 peia i n  the LA2 tank, ornosing 14.7 peis in  the 

LO2 tank when the stage i e  on the ground. 'Phe c o m n  bdkhead w i l l  have insu- 

l a t i o n  p r o ~ c r t i e a  suff ic ient  t o  m f n t e i n  the LO2 a t  the  p r o p r  temperature 

during a 12-hour ground hold. The end bulkheads w i l l  be made from "pie" seg- 

ments chemically etched fo r  weight reduction and welded external ly  Lo form s 

hemisphere. The forward bulkhead w i l l  contain e manhole 28 inches i n  diameter 

f o r  ecceas t o  the LH2 tank. The W2 r q  in the a f t  b e h e a d  w i l l  serve as  sn 

accees manhole i n  the LO2 tank. m e  tanksge w i l l  be sized f o r  230,000 pounds 

of usable propellants, plus a subsidiary prapcxlant allowance. The S-M-B-F 

propellant tank assembly w i l l  be of production configuration. 

3.2.3 Thrust Structure - The t h m t  s t m c t u r e  w i l l  consis t  of an inverted 

truncated cone with a base diameter of 168 inches, a %ap diameter of 34 inches, 

and a height of 62 inches. The s t ruc ture  w i l l  be fabricated from 7075-~6 

aluminum, w i l l  be of skin/s t r in@r conelruction, and w i l l  be attached ta the 

engine support f i t t i n g ,  foming  an Anbgrrsl. uslit. m e  t h m t  strucLure w i l l  

be attached t o  the LO2 Lank e f t  bulmcad by meens of a bolted joint .  Access 

t o  t he  inside of the t h rus t  s lmc tuse  w i n  be provided by tm doors having a 

Lrapzoida l  opening of 34 by 24 by 22 iaehes, 

The t h m ~ t  s t m t w e  w i l l  be of bas le  S a t m  V produetian c o n f i p a t i o n ,  but 

w i l l  mt have engfi;te-ghbelling capabilidy, Engine ac$m%srs w i l l  not be 

installed, nor dll the J-2 engine be f m i s h e d ,  The engine-nomCed h e a t  

exchanger w i l l  a lso not be provided, Provisions for  Inesrmra t ing  t h e  S a t m n  V 

ambient he l im  bo t t l e s  will be i n c l d e d  i n  the Sa"ern I3 c o r n f i ~ a t l o n z ,  



3.2.4 Af t  S k i r t  - The a f t  s k i r t  w i l l  be  a cy l inde r  with a  nomfnal diameter  

of  260 inches a d  s l eng th  sf 85 112 inches .  The  s k i r t  w i l l  be f e b r i c e t e d  of  

7075 - ~ 6  s l m i n m  skin ,  wi th  e x t e r n s l  s t r i n g e r s  extending beyond t h e  nominal 

260-inch d iameter .  The f 6 m ~ d  end o f  t he  s k i r t  w i l l  be a t t ached  t o  t h e  pro- 

Dellen% tanks  nea r  t h e  g i r t h  weld o f  t he  a f t  dome and tank c y l i n d e r ,  t he  a f t  

end mating with the  a f t  i n t e r s t a g e .  

The a f t  s k i r t  w i l l  be of Saturn IB product ion c o n f i w r a t i o n  ( b e f o r e  modif ica-  

t i o n  by Change Order l h h ) ,  with Sa tu rn  hB a f t  i n t e r f a c e  mounting h o l e s  and 

e l e c t r i c a l  connectors  f o r  attachment t o  the  Sa turn  233 a f t  i n t e r s t a g e .  The 

s k i r t  w i l l  i n i t i a l l y  have a  323 e l e c t r i c a l - c o n n e c t o r  i n t e r f a c e .  The s k i r t  w i l l  

inc lude  a  f l i g h t - t y p e  e f t  umbi l ica l  pane l .  I n  add i t i on ,  the s k i r t  w i l l  have 

p rov i s ions  f o r  i n s t a l l i n g  one Sa turn  I B  con f igu ra t ion  Atixiliary Propulsion 

System (US) module t o  be f u n c t i o n a l  only i n  regard t o  p rope l l an t  tankinp/de-  

tanking  o p e r e t i o n s  and s a f e t y  equipment a s soc i a t ed  therewi th .  APS engines  will 

n o t  be provided. In  s d d i t i o n ,  one APS mockup and t h r e e  u l lage  r o c k e t  t ' a i r i ngs ,  

and t h e  CDF Tra in  ( i n e r t )  w i l l  be provided. 

3.2.5.1 Saturn Configurat ion - The Snturn IBIS-I~PB-F a f t  i n t e r scnge  w i l l  

be c y l i n d r i c a l  i n  shape end w i l l  extend 224 1 /2  inches a f t  from the a f t  s k i r t , /  

a f t  i n t e r s t a g e  f i e l d  s p l i c e .  The i n t e r s t a g e  w i l l  be cons t ruc ted  of  'i075-T' 

a lumin~m,  with e x t e r n a l  s t r i n g e r s  ex tending  beyond t h e  260-inch nominal d i a -  

meter.  There w i l l  be e i g h t  equally-spaced nard p o i n t s  with at tachmenls  on an 

approximate 220-inch d ismeter  a t  the S-D-F/s-ID-P i n t e r f a c e .  

The S-IB a f t  i n t e r s t a g e  w i l l  be of  product ion c o n f i e r a t i o n  and w i l l  con ta in  

p rov i s ions  f o r  mounting the  ~5.1670 d y  r e t r o - r o c k e t  i n  sny one o f  the  four  

l o c a t i o n s .  Four r e t ro - rocke t  f a i r i n g  end momt ing  provis ions  w i l l  b e  supp l i ed .  

j .2 ,5 .2  Separa t ion  Plane - The S-11-P/S-m-~ separa t ion  plane w i l l  be 

l o c a t e d  nea r  - t h e  e f t  s k i r t / a f t  i n t e r s t a g e  f i e l d  s p l i c e .  

3.2.6 T-mnels - me extemeb t m n e l  connect ing the engine cmmrtment to  

the  forward s k i r t  a rea  s h a l l  be designed t o  ecco d a t e  cablee, tub ing ,  and 

o t h e r  S-IVB-F s t a g e  requirements.  The asur i l i s ry  t m n e L  connect ing t h e  cold 

helium b o t t l e  o u t l e t s  w i t h  t h e  forward s k i r t  a r ea  w i l l  be desi-ed t o  accemo-  

d a t e  t ub ing ,  wir ing,  end o t h e r  S - I n  s t a g e  requirements ,  



3.2.7 Targets - Stage elf n% verification t a rge ts  w i l l  be provided for 

D en& V conii~ationap, 

3.2.8 stage ~ l i  nt - Stege s%iwent brackets fur the forward skirt 

t o  the Inetsment Unit will be provided for  t h e  Satarrn 3 3  end Saturn V cowfi- 

wetione. 

Braekete for the e f t  skirt t o  interetage aliment will not be provided for 

the Sstwrn IB or B t w n  V configu~ations, 



4.1 Ceneral - %he S - I n - F  g r spUeion  system w i l l  cons i s t  sf %he wecessery 

e q u i p n t  t o  s a f e l y  accowl ieh  propel lent  loedinag and mboading, tank p reesur i -  

zet ion,  end propel lant  monitoring funct ions .  The propulsion system i n e t a l l e d  

w i l l  be of production c o n f i m a t i o n ,  except e s  mddf ied  f o r  p r f o m a n c e  of t h e  

S - I n - F  mission. 

4.2 Engine - The main propulsion s y s t m  J-2 engine w i l l  not be i n s t s l l e d .  

Engine gimbaling capab i l i ty  w i l l  not  be provided, end the  engine-mounted heat  

exchanger w i l l  not  be furnished.  A y %neat mes w i l l  be i n s t a l l e d  to  

simulate the  5-2 engine mass. The d engine w i l l .  be furnished 8s 5 k i t  for 

i n s t a l l a t i o n  a t  MSC. The engine e c t m l o r s  w i l l  not be ins ta l l ed  o r  simuketed, 

The engine feed l i n e s  w i l l  not  be provided. The J-2 engine chilldown system 

w i l l  not  be provided. 

4.3 Propel lants  and Pressmants  - Propel lants  end pressurents  requlred for  

S-IVB-F s tage  d e v e l o p n t  and t e s t i n g  w i l l  be GFE snd w i l l .  confom t o  t h e  f o l -  

lowing requirements : 

a .  LO s h a l l  conform t o  Speci f ice t ion ~fk-P-25508 and Federal  
spat i f i c a t i o n  BB-o -925 ; 

b. LH s h a l l  confom t o  Speci f ice t ion Ma-P-27201, end s h a l l  
ha$e a minimum of 95 per cent  parshydrown when manufect~ired 
with an impurity maximum of two psrtsl per mi l l ion;  ( t h e  
reme inder s h e l l  be orthohydrogen. ) 

c .  Nitrogen s h e l l  conform t o  Speci f ica t ion MIL-P-27401; 

d .  Helium s h e l l  be Grade A,  99.993 per cent pure, and produced 
by the Bureau of Mines. 

4.4 Propel lant  Tanks - The LHg and LO:, tanks w i l l  form en i n t e g r s l  pert 

of the  s tege  s t ruc tu re .  Mainstage p s a p l l e n t  cepeeity of these  tanks w i l l  be 

approximately 230,000 muads,  p lus  a subsidia ly  allowance. The v o l m e  of the 

LH2 tenk w i l l  be spproximstely 10,377 cubic fee t ,  including approximetely 

h per cen t  u l lage  vo lme .  The volume of t h e  L 0 2 t e n k  w i l l  be approximstely 

2,828 cubic See%, including a p p r o x b a t e l y  2.6 per cewL uEla~qe valme. No 

an t i -vor tex  screen w i l l  be provided gt. e i t h e r  tank ou t l e t .  



4 ,5  Liquid Nlydso-n Prcssur izs t ion  - The EE tank presau izs%ion  system 
2 

w i l l  be sf produetim c o n f i r n a t i o n ,  but will be l h f t e d  -%9, $he wecceeam hard- 

. -re LB a m o q l i ~ h  ~ ) r e p r e l e ) w l z l t % ~ n  of t h e  LH2 tenk pluer %kc h e l  tank on- 

board p reeswa  supply (for both Setwn TI? end S e e m  V )  from e ( ~ v e r m e n t -  

m n i s h e d  equ ipcr r t )  p o m d  s o w e e ,  The S e t w n  'V dcefw only w i l l  provide en 

on-board ambient r e p r e s a u f z a t i a n  system, i n e l d i n g  seven h e l i m  b o t t l e s  

mounted arouad t h e  t h r u s t  s d r u c t w e  and p~essurixed from a e o m d  source. 

The b o t t l e s  w i l l  be i n e t a l l e d  dming  conversion t o  Seturn V. 

4.6 Liquid O.y@n Pressur ize t ion - The LO2 tank p ressur izs t ion  system 

dl1 be aP production c o s f i ~ a t i s n ,  b u t  w i l l  be l b i t e d  t o  the n e c e s s e q  herd- 

-re required t o  prepreaswfze  the  LOg tank, plus the  ox id ize r  tenk on-board 

preseure supply from a p o w d  m m c e  of cold h e l f m .  k"e ttk Se"cur 333 

and Satra~n V c o n f i ~ e " c ; o n e  of %he LO2 tank w i l l  be prepressurized t o  approxi- 

m t e l y  43.5 plusl o r  minw 1.5 ps ie  (pounds per  s q m r e  inch absolute)  from the 

Heliun pressupizat ion spheree w i l l  be located i n  t h e  ZW2 tank t o  m i n t a i n  

p ressur iz ing  gae f o r  the  E02%snk. The spheres w i l l  be seewed on the  tenk 

wall  a t  the  tunnel  s o  t h a t  a l l  p lmbing  and camec t ions  a r e  outs ide  the  tank.  

The spheres w i l l  be nominally pressurized ta 3,000 ps ie  from the grouad source 

of cold helium, The l i ne  connecting the  cold heliuan spheres t o  the  LO2 tenk 

w i l l  be eepped. 

'Phe LO2 tank w i l l  be protected from overpressus iza t fsn  by duel  r e l i e f  provisions.  

The cold helium ~ y s t a  w i l l  contain a pseeeurc-re l ief  valve t o  p ro tec t  the  

spheres Prom temperature changes. A r emte -con t ro l l ed  bleed velve will be pro- 

vided to pennit  emrgeacy r m s v e l  of the  hi&-pressure g e e .  

The S s t m  V c ~ n f i ~ e l i e d a a  w i l l  hsve an LO2 tank repre~siarizslion sysLem t h a t  

w i l l  i n c l M e  P;wo a m a t  hi@-presswe  l-te%im bottle8 mmted @ r a n d  .the t h r u e t  

s t r u c l u r e  s M  f i l l e d  P m m  ca W e o m d  ~JOWCC. me %aa$ksmra bottlela w i l l  be 

inatalllad Bwiag solawrsien S a % m  V. 

4.7 f i e m a t i c  Control Blyr~tcm .- The & t u n  ~ / S - I W - F  @$age w i l l .  have 8 

p n e m t i c  preaswc emtro% a y s $ a  %hat ~ l l  include one embient h e l i m  Bottle 

momted s n  the  t h rus t  ~ t s u c t w e  end f i l l e d  P r m  8 p o m d  S O W C ~ ,  



4.8 PropllaanP; F i l l ,  DrePw, and Umbilicsl Connections - A p rodwt ion-  

~ o n f i ~ r e t i s n  propel lant  loading, taming con$rsL, and d ra in  sys*m w i l l  be 

provided i n  the  S - m - F  atage?. The s y s t m  will nov ide  a;lmels to detesmtne 

loading s t e t u s *  The above owratdons  w f l L  be deaimcd t o  be pcrfomed euto- 

w t i c a l l y  and e o n t i n m u k y .  It is  emected t h a t  f fml  topping w i l l  o c c w  

during the  p rope l l an t  t snk  p r e p r e s s w i z a t i o n  cycle ,  Loading end toppfng w i l l  

be accomplished t h r o w  a eiragle fill connection, The f i l l .  syetem will be 

capable a f  f i l l i n g  t h e  p r a ~ l l s n t  h n k s  within 57 rrainutes. %)wo manmlly- 

connected p r o w l l e n t  P i l l  nozzles will be capable of' s u t o m t f e  disconnection.  

These two f i l l  conncctio~ae, h e t h e r  w i t h  other propulsion system m b l l i c e l  

comeet ions ,  w i l l  be located  i n  the a f t  m b i l i e a l  i n  e see to r  t h e t  extends 

epprox imte ly  two feet on e i t h e r  s i d e  of t h e  Biwe loceted 73 degrees from Posi -  

t i o n  I toward Posi t ion  %I* The edditkonal  m b i l i c s l  e s n ~ e c t i o n e  wi1.E be e s  

follows : 

a .  Cold h e k i m  f i l l  and LO2 p r e p r e s s w i z a t i o n  

b .  LH tank psepreesur izs t ion  2 
c .  m i e n %  h e l i m  eontsol  sphere pressurPzetion 

d ,  APS ( ~ u x i l l a r y  Propulsion pr stew) system b o t t l e  supply F % l 1  

4.9 Propel lent  Feed Lines - The 20 and &M2 feed l i n e s  will no t  be pro- 2 
vided. The LH2 t s n k  elbow and the  LO2 smp port will be cspped w i t h  blsnk 

c losure  f langes .  

4.10 Propel lant  Vent Lines - The LH2 vent s y s m  w i l l  be of production con- 

f igura t ion ,  except t h a t  the l i q u i d  sepera t s r  end T l i @ ~ $  vent  ducting w i l l  not  

be provided, The vent  holes w i l l  be capped snd s h u k a t e d  vent nozzles 

i n s t a l l e d .  Vent gss from the  LH2 tank w i l l  be ducted through the  f o n a r d  

s k i r t  t o  B f l i g h t  coupling s n  the forward urabll lcrsb,  The LO2 ven% system will 

be of produc.tion conPiwa%ion.  Vent ges from t h e  LO:, tenk w i l l  be dueted 

through t h e  sf$ s k i r t ,  

4 J l  P s a p l l a n - t  Reeireulation GhiIEdom Sptem - The LO2 and LN2 r e e i ~ c u -  

l a t i o n  chiLldom systems w i l l  not be provided, B%enk C ~ B B W ~  f lenges will 

be i n s t a l l e d ,  



4.12 Amilisv P r o w s i o n  Sys- - me Seturn m-conii@ri%i'eed U S  modae 

plw one mockw m d d a  ( s - t m c t w s l  f a i r i n g )  will. be insLt?;lled, The WS module 

(RO. 2 j  w i l l  be c o m i e t e l y  f m c t i s n a l  only i n  regerd t o  propel lent  tanking/  

detrnking oprertdonr and raseocia"cd d ~ t f e t y  equipment. APS engines w i l l  not be 

provided. J r l i n e s  w i l l  be i n s t e l l e d  t o  replace  engines. The ou te r  eon- 

tous o f  the  mckup module w i l l  be the  production s t r u c t u r e 1  Pai r ing .  Gsch 

module w i l l  have i n l e t  and o u t l e t  flow c h a r a c t e r i s t i c s  t o  permit the  environ- 

mental cont ro l  system t o  opere te  properly.  The p rope l l en t s  f o r  the APS m d d c  

w i l l  be contained i n  expandible mete l  bellows under con t ro l l ed  p ressure .  The 

ox id ize r  and f u e l  flow during tanking and detenking w i l l  be con t ro l l ed  by 

solenoid con t ro l  va lves .  Pressur iza t ion  w i l l  be achieved by introducing ges 

bctwsn the  exgandible metal  bellows and the tank s h e l l  i n  which it i s  contained,  

The APS module w i l l  be loaded semi-automatically du r ing  pre-launch opera t ions .  

The APS system w i l l  use a6 propel lants  monomethylhydrazine and n i t r o e n  t e t r o x i d e .  

4.13 Leak Detection System - Automatic leak de tec t ion  c s p a b i l i t y  w i l l  no t  

be provided f o r  any system o r  subsystem. Manual leak  checks w i l l  be employed 

(as  requi red) .  

4.14 F i r ings  and Ca l ib ra t ions  - No s t s t i c  f i r i n g s ,  propel lent  tenk vojume 

c a l i b r a t i o n s ,  o r  cryogenic c a l i b r a t i o n s  of  the  propel lant  mass sensors w i l l  be 

performed. 

4.15 Purging Requirements - The S-IVB-F propel lant  tanks w i l l  be purged 

with n i t rogen g a s  t o  r e s t r i c t  contamination from o the r  gases t o  l e s s  than one 

per  cen t .  A constant  n i t rogcn ges blanket  purge w i l l  be maintained on t h e  

S - I n - F  s t age  while the  s t age  i s  on the t e s t  s tands  o r  s t  the launch complex. 

The p rope l l an t  tsnks w i l l  be repurged a f t e r  any e n t r y  of  personnel .  Before 

p rope l l an t  loading, a  hydrogen o r  helium purge w i l l  be used t o  remove the  

n i t rogen b lanket  purge from the  LH2 tank. The normal ni trogen purge w i l l  be 

m i n t a i n e d  i n  the M2 tank.  Whenever the  propel lant  t snks  a r e  unloaded, the  

tanks, w i l l  be repurged t o  m e t  the  above requirements, 



5.1 General - The S - I n - F  s tege  w i l l  be provided w i t h  ~ n l y  those e l e c t r i c s l  

and e l e c t r o n i c  s y s t m s  required t o  ogera te  the  fol lowing funct ions1 systems: 

propel lant  u t i l i z a t i o n  system, fill end d ~ a i n  system, LW and LO p ressur iza -  
2 2 

t i o n  s y s t e m ,  APS system, and t h e  i n s t r m e n t a t i o n  defined i n  paragreph '5.5. 
A l l  s tage  s t a t u s  i .ndicet ions hardwired t o  the  m b i l i c e l s  i n  the S-IVB-F a r e  

l i s t e d  i n  Appendh B. 

5.2 Power Requirements - I n  accordance w i t h  the  requirements f o r  f l i g h t  

s t ages  201 and 501, a l l  e x t e r n a l  power t o  the S-IVB-F s tage  w i l l  be provided 

a s  CFE frm t h e  f a c i l i t i e s  sarpport equipinent by means of the  f l i g h t  m b i l i c e l s .  

Power d i s t r i b u t i o n  and o the r  e l e c t r i c e l / e l e c t r o n i c  networks w i l l  be i n s t a l l e d  

(as  required) t o  i n t e g r a t e  s tage  subsystems and pressure switches, valves, 

and s imi la r  items. 

5.3 In te r face  Wiring - No e l e c t r i c a l  wiring i n s t a l l a t i o n s  between t h e  

Instrument Unit  ( I U - F )  and the  S-IB-F/S-11-F stages  w i l l  be provided with the 

S-NB-F s tage .  

5.4 Propel lant  U t i l i z a t i o n  System - A production configurat ion FTJ system 

w i l l  be i n s t a l l e d  i n  the  s tage .  The system w i l l  be used to sense (as  required)  

LO and LH l e v e l s  during f i l l  and d ra in  operat ions.  The PU system w i l l  have 
2 2 

t h e  following major components: LH mass sensor, LO mess sensor, and PU 2 2 
e l e c t r o n i c s  assembly. 

The engine mixture-ra t io  valve poei t ioner  and motor w i l l  not be i n s t e l l e d .  

The LH2 and LO2 mass sensors w i l l  be capaci tors  su i t ab ly  posi t ioned i n  t h e  

tanks.  As these  u n i t s  a re  erubmerefed, t h e i r  capacitance w i l l  increase.  The 

mass sensors w i l l  form one port ion of the  three-wire, servo-balanced, cepaci-  

tance  bridge.  The output  of' t h e  b r i d e  w i l l  be indicated  by the sheft pos i t ion .  

This  s h a f t  w i l l  be m e d  to dr ive  a potentiometer w%-r $Q obta in  a w l t a g e  

s i s a l .  Durbg loading, t h i s  s i m a l  w i l l  be s u m l i e d  t o  the  gromd loading 

eoaaputer by hardwire thro* the fornerd m b i l i e a l ,  me "nod o v e r f i l l e d "  

sensor w i l l  a l s o  be i n s t e l l e d  with t h e  RJ system i n  each p r o p l l e n t  tsnk and 



5.5 Inst $stion - I n a t r m n t e t $ o n  measuremnts (reference Appendix D, 

page 25 ) ~ l l  be carr ied on the DMS link which is composed of e Mode9 278 

M a t i g b a m r  end s W e %  301 PCM/DDM, bo$h loceted Lhe fornard skir t ,  me 

masur-nts, gr-rily of "a;e presswe m n i t o r l n g  end of the  miscellaneous tDe, 

w i l l  be fed d i r e c t l y  +a %he k d e l  270 W t i p l e x e s  ( 8  - 5 %rdc k i - l e v e l  weaswe- 

mate).  Qsle s i s a l  condltianiwg rack w i l l  movidc s i m a l  cond i t i sa ing  f o r  the  

ra lu re ,  vcsltsp, end f reqwncy t n e  messweaents (bow l e v e l  mcaswemente), 

The i n f o m t i s n  carried on the  DMS l i n k  w i l l  be trankafesred from t h e  PCFI/DE)AA 

ky m y  of a coaxia l  cable  b m. Psovisione w i l l  e l s o  be made t o  plse one 

charnel  decoder and one c e n t r a l  c o m s d  decoder tx supply c o m n d s  t o  moddes 

capable of ecccpting RACS ( ~ a o t e  A u t o m t i ~  Cehibr~9%%0n system) i n p t r .  The 

lvqodel 270 Multiplexer and M d e l  301. BMS Ae~mbLy e r e  i n  addi t ion  t~ t h a t  

authorized i n  Change Order Iq%, This e q u i p s t  s h e l l  be procured i n  ciccsrdsnce 

with t h e  M W C  drawings s p c i f d e d  i n  Change Order 228. 

A l l  necessary S-IXB f l i a t - c o n f i g r a t i o n  i n s t r m s t a t i o n  w i l l  be i n s t a l l e d  t o  

(1)  monitor the p s f o m a n c e  of the propeXlent end gas se rv ic ing  systems, and 

(2)  provide the  associa ted  s i m a l s  from the  s t age ,  This w i l l  inclUde s a f e t y  

and i n t e r l o c k  c i r c u i t r y .  P r o p l l a n t  ts& i n s t  n t s t i o n  probes w i l l  not  be 

i n s t a l l e d .  The M e t i o n e l  psrtioms of the i n s t a l l e d  physical  i n t e r f a c e s  w l l l  

be i d e n t i c a l  t o  those of F l i & t  Stages 20% and 5Ol except f o r  add i t iona l  

i n s t r u m n t e t i o n  functions p e c a i e r  t~ t h e  S - I n - F  s tage .  

Protruding f l i g h t  i n s t m e n t a t i o n  which is  n o t  required w i l l  be s i m d a t e d  by 

envelope mockup u n i t s  f m i s b e d  i n  k i t s  for i n s t a l l a t i o n  s t  KSC. 

5.6 E l e c t r i c a l  UznbiliceL D i s c ~ ~ s l e ~ t s  - There w i l l  be s u f f i c i e n t  e l e c t r i c e l  

m b i l i c e l  connectors t o  carry  all .  n e c e s s e q  e l e c t r i c a l  f u c t i o n s  up t o  simu- 

l a t e d  l i f t o f f .  The e l e c t r i c a l  ~ m b i l i c a l  discoplsects w i l l  cons i s t  mainly of b0- 

p i n  e l e c t r i c a l  connectors mmted on 8 cornraw c e r r i e r  p l a t e  which can be 

separated from the  atage a t  t h e  ~ i p a k  for liftoff. The m c t i o n a l  por t ions  

of  the  S - I n - F  mbil icalhs will be i d e n t i c a l  t o  F1I@C Stages 201. and 501 except 

f o r  de le t ions  dm 60 non-existent systems. The m b i l i c e l  eebles w i l l  be 

supported by t h e  GI% swing a m  mom%cd on the  mbl%icaE  tower which supports 

t h e  c a r r i e r  p le te .  



6 * 
6,$ &mrsl - The S - m - P  stage mechanical systems end eommnents w l l l  be 

of" produelion e o n f i w a t i o n  end will be identical t o  that regdred far F%i&L 

S t a w e  233% and 50Xp exeep% aa m d i f i e d  by S - m - F  mission ~equi rmenLs .  These 

recpulamnts a re  i d m t i f i e d  i n  "t;e f o l l m i n g  p r a ~ a p h e ,  

6.2 mdrau%ic Power System - The S-IW-F stage w i l l  no$ ham a hydrsubic 

power s y s t m  o r  a hydrad ie  conkrob system for engine ghba l ing .  

6.3 Vlonbilicab - me S-ID-F m b i l i c a l s  w i l %  be of production eonfi@raticsn, 

cxcepL as  m d i f i e d  to ~ r f s m  S-m- .F  stage fmclicrns, UnlbilfcaZ fmc t ions  w i l l  

include main prop-lsn system p r o p U e n t  fill, m o p l l a n t  tenk pressurization,  

control  gcss fill, a i r  conditfoning, and eLeetr icaP control, Two m b i l i e e l s  

w i l l  service the s%age. A fornerd m b i l i c a l  wibk provide tsbsctrortfe cables and 

p n e w t i c  l i n e s  for  DAG-f ished e l ec t r sa l c  systems, and w i l l  carry  vented GW2 

from the stage.  The fornard mbillieaL w i l l  be centered 56 dewees, 40 minutes 

from Posit ion 1 towerd Posikion IIe An aft m b i l i c a l ,  centered '43 degrees from 

Poait ion I toward Posit ion II, w i l l  be provided for propellant f i l l .  end drain,  

high-pressure gee servicing, main propellent tank p r e p r e s s m i z e t i ~ n ,  and e l ec -  

t r i c a l  control .  An access door w i l l  be provlded i n  the a f t  in ters tage below 

%he a f t  m b i l i c e l .  APS propellsnt  f i l l  provisions w i l l  be provided with the 

APS module. (see paragraph 4.8 fo r  propds%on tmbl%ieel description,  end pars- 

graph 5.6 for  e l e c t r i c a l  m b i l i c e l  description$, 

6.4 Environmental Control Sgrplda 

6.4.1 General - me t a p r e t u r e - s e n s i t i v e  e c d ~ n c n d s  located i n  the S - I n - F  

stage w l U  have a thennelly-condibtioead c n v i m m n t  for  (1) owre t ion  within 

t h e  required desilgn l imfts ,  and (2) prokectbon egeinst extremely low tempers- 

Lures experienced by Gboee conr~;ts>raents In close p r o x h i t y  t o  csyogcnie prspel-  

l e n t s  during a 12-how grcrmd hold, me S - m - F  e n v i r o m n t a l  system w i l l  be 

of production sonffwcution, bu"i;will be modified $s perfom t h e  S - m - F  

stsge mission, men holes i n  the f o m a ~ d  and e f t  pwge areas resu l t ing  from 

the delet ion s f  equipen% or  i n s t a l l e t i o n s  will be closed t o  mainta%n the  

purge systems es close as  mssible t o  f l i&% r ~ q u i r a e n L s ,  



6.4.2 A f t  Skir t  and A f t  &tere%egc - For sa fe ty  pwposes, p r e f l i gh t  

p u e  of a2 w i n  be in i t i a t ed  bcffsrrs m2 loading and maintained reduce 

the  o q p n  content sf the  e f t  ares, and to provide t h e m $ .  e n v i r a m n t s l  coe- 

di t ion ing  o f  the eqdpment, @s required. Conditioned sir or  m:, (supplied by 

CFE equimcnt  a"&) and by &deb 326 s t  Shse~~amento ( e i r  only) w i l l  be 

di rected thro- an m b i l i c s l  eomeetiola a t  t h e  S-$m-F stage skin t o  a dis- 

t r i b u t i o n  marsiPoPb% locstcd insaide the s tage.  The mnifobd w i l l  be formed by 

encloeing the %orward area betmen %he LO2 t ank  w e l l  end the  #kirk s t ruckwe 

with a f l ex ib l e  membrane. A method of venting "i;e e f t  i nbys t age  w i l l  be pro- 

vided. For the  %%- D c o n f i w s t i o r ~ ,  a i r  condittoning will be confined to 

the S-NB-F e t s ~  eince the  S-D-F stage will be sealed o f f ,  

6.4.3 Fornard Ski r t  - Bee* fo r  %he m-P inkerface c o n n e c b r s  and 

brackets, the f o m r d  skirt thermsconditioning p la tes  and rela-l;ed plumbing 

w i l l  not  be provided, For sa fe ty  pwposes, e %Bl pwge will be i n i t i a t e d  by 2 
AASA/KSC or  Sacramento before Lf$ loading and maintained t o  (1) reduce the  

oxygen content s f  the forwt~lrd s k i r t ,  and (2) psrovide the  necessary theme1 

environmental conditioning of Lhe S-Pm-F equipent t o  meintsin it. within 

design limits. The purging gas w i l l  be supplied by equipment a t  KSC, Tht: 

forwsrd s k i r t  pwge w i l l  be I n t e m L c d  with t h e  pwge sf GI33 e lect ronic  equip- 

ment located above the S-%--F stage and w i l l  be provided through the TU-F 

umbilicel. 



7 . 1 e n e r a l  - ordnance ina la l la t ions  w i l l  be provided f o r  the 

S - m - F  stage i n  place of production hardwere on bo%h S s t m  33 end Saturn V 

configuretione. The f i l lawing prewapber describe the ordnance equipment fo r  

each configuration. 

7 * 2 Saturn %B Ordnance Equipment - The following d ordnance items 

(furnished i n  k i t  form f o r  i n s t a l l a t i on  a t  KSC) w i l l  be ins ta l led  on the 

Saturn IB/S-IWB-F stage : 

a.  An S-IE retro-rocket system, ins la l led  on the S-PVB-F e f t  

interstage,  and consist ing of one d rocket, four rocket 

supports, and four rocket f a i r i ngs .  

b. An ullege rocket system consist ing o f :  

(1 )  Four rocket suaports 

(2) One jett ieonable f a i r i ng  assembly containing: 

( a )  0 n e d  rocket motor 
(b) Twa d E B W  f i r i n g  un i t s  
(c )  0 n e d  chamber pressure transducer 

with bracket and plmbing 
(d) One dummy e l e c t r i c a l  disconnect and 

associated hardware 

(3) Three empty je t t isonable  f a i r i ng  assemblies, 
including f a i r i ng  nose covers 

(4 )  ~ n e d  je t t isonable  system C J F  (confined Detonating 
F U ~ )  t r a i n  and attaching hardware 

c ,  Propellant Dispersion System, including d explorives, t ra ins ,  

at taching hardware, and a sa fe  and s m i n g  device. 

d.  Stage Separation System, including a d t r a i n  with 

a t taching hrdware.  



8.1 CBenersl - Unless s p c l f f c a l l y  cel led out i n  t h i s  s p c i f i c e t i o n ,  the 

absence of production hard-re i n  the S - m - F  stage w i l l  not require the 

i n s t s l l a t i o n  of d mss sinnula%o~rs, I f  required, mass s h d a t o r s  w i l l  be 

i n s t s l l ed  t o  (1) obtain s stage d r y  weight of not l e s s  than 90 per cen t  for  

Flight  Stages 201 and $01, end (2) maintain the nominal f l i g h t  configuration 

cg (center of gravity) of F l f&t  Stages 201 and $01 within e tolerance of plus 

o r  minurj 10 per cent of overa l l  stage len@h. 



9.1 General ordnance I t m e  w i l l  be provided i n  accordance w i t h  

Section 9. me 6 - m - F  eLsgc ~ I I  have p r o ~ s i s n a  f o r  scc 

ins t l s l l r t ion  of DPE: safety receivers and tsafety csntrole. An rsntema system 

w i l l  not be provided; however, eny pro t rw ion  will be &tFmnulsted by envelope 

lnocku~ mit8. 



10 .1  m t a  Bc(??uisitisn and Processing System -. The DDA8 system w i l l  be 

i n s t a l l e d  i n  the  S-BVLI-F s t ege .  I n s t  n t e t i o n  provisions w i l l  be i n  accord- 

snce with peragreph 5.5. 

10 .2  Hmen Factors  a g i n e e r i n g  - Application sf hman fec to re  engineeying 

p r i n c i p l e s  i n  the  S - I n - F  s t age  w i l l  be i n  accordance with Sectishl B9 sf me 
Specif i e a t i o n  DS-2163. 

10.3 Material8 and Processes - Wter ie le ;  and processes used in t h e  S - m - F  

s tage  w i l l  be i n  accordance with Section 18 sf DAC Specif ica t ion DS-2163. 

10.4 Preparet ion-for - k l i v e r y  Recguirements - me prepera tiow-for -del ivery 

requirements of the S-IV3-F s tage  wi1b be i n  accordance with Section 19 0% 

DAC Speci f ica t ion DS-2163. 

10.5 Qua l i ty  Aeeurenca Provisions - The q m l i t y  asswsnce  standards spplied 

t o  the  S - m - F  s tage  w i l l  be i n  accordance with Section 20 of mC S p c i f i c a -  

t i o n  DS-21b3. 

10.6 Government-furnished Equipment Requirements - The GFE requirements 

es tabl ished t o  support t h e  S-IVB-F s tage  w i l l  be i n  accordance with the  pro- 

v is ions  s t i p u l a t e d  i n  ~ ~ - 4 l b U ,  and 

34-43568, 

10 .7  Documentation - Bocmentetion requirements t o  support design and 

development of the  S-IVB-F s tage  w i l l  be a s  spel led  out  i n  Appendix C .  A l i s t  

of  engineering con t ro l  drawings (mechanical and e l e c t r i c a l ) ,  end t h e  required 

submit ta l  da te ,  w i l l  be sdded t o  the spec i f i ca t ion  (as  Appendix E )  when 

e s  tab1 ished by M C / ~ C  apeement . 

10.8 Exter ior  F in i sh  - %he e x t e r i o r  finishes s f  the  S - I n - F  s t age  s h a l l  be 

i n  accordenee with t h e  requirements of FEf&t Stages S-ID/D end S-EW/SV* 



Umbil ical  Function 

P.U. LOX Loading Potent iometer  Measwement SIPBE 

P .U. Fuel  Loading Potent iometer  Meesureme~t S igna l  

Plug Supervis ion C i r c u i t  Input  

Plug Supervis ion C i r c u i t  Output. 

Fue l  Tank Vent - F d 3  Closed 

Fuel. Tank Vent - F u l l  Open 

Fuel  Tank Not O v e r f i l l e d  

Fuel  Tank L i f t o f f  P re s su re  OK 

Fue l  Tank Grolmd P i l l  Overpressure 

Fuel  Tank Pad Safe ty  Pressure  OK 

Forward Power ON ( ~ n t e r n a l )  

Level. Sensor Power ON 

I n v e r t e r  and P.U. Power ON 

P lug  Supervis ion C i r c u i t  Input  

P lug  Supervis ion C i r c u i t  Output 

LO2 Tank F i l l  and Drain Closed 

D i g i t a l  Deta Acquis i t ion  Power OF? I nd ica t ion  

D i g i t a l  Deta Acquis i t ion  Power OFF Ind ica t ion  

LO, Tnnk F i l l  and Drain Open 
L. 

LO2 Tank Not Over f i l l ed  

LO Tank Vent - Fubb Closed 
2 

LO, Tank Vent - Full Open 
L. 

LO Tank Ground F i l l  Overpressure 
2 

LOg Tank Minimum L i f t o f f  Pressure OK 

LO Tank Pad Safe ty  P r e s s w e  OK 
2 

F u e l  Tank Fill and Bra in  Closed 

F u e l  Tewk F i l l  and h a i n  Open 

Pressure Switch Power OR 

AP3S 2 Welim Wewestor  Fai lu re  

Af t  Bbks L OH ( ~ n t e r n a l )  

U S  2 Fuel Tank Helium Psd Sefe ty  P res su re  OK 

APS 2 Oxidizer  Tank Helium Pad Sa fe ty  P~essme OK 

APS 2 Helium Pressure  (LOW) 

APS 2 Hebim Pressme ( ~ i g h )  



MS 2 Helim Sphere Prd Safety Preasme OK 

APS 2 Heli~mt @here Liftoff Presswe OK 

APS 2 Helim Reelbtstss System OK 

APS 2 Oxidizer Tenk 1004% Fill 

APS 2 Flucl Tank 85$ Pill 

APS 2 Fuel Tank 1808 Pibb 

AgS 2 Oxidizer Tank 85qb Fill 
Cold Helim Sphere LifLofP Breseplre OK 

Cold Helim Sphere Pad a f e t y  Pressure OK 

Ambient Nelfm Sphere Minima Liftoff Eareetawe OK 

Ambient Helium Pad Sefeby Breseme a 
APS Environmental Temperature Indication Excitetian 

BPS Environmental Tempesature Indication Wetun 

DDAA 600 KC FFI Mdulatcd IMiesLFon 
BPS Environments1 Temperature Control Excitation 

APS EnviromnLsl Tmperetwe Control Return 

Plug Supervision Circuit Input 

Plug Supervision Circuit Output 

Fomard Bus 1-volt Sense Indication 

Forward Bus 1-volt Indication 

Forward Bus 1 -volt Indication Return 

Forw~rd Bus l-volt Sense Indication Return 

Fomard Bus 2-volt Sense Indication 

Forward Bus 2-volt Indication 

Fornerd Bus 2-volt Sense Retwn 

F o m r d  Bus 2-volt Indication Return 

Aft Bus l-volt Sense Indication 

Aft Bus l-volt Indication 

Aft Bus l-volt Sense Indication Return 

Aft B u ~  I-volt Indication Retwn 

Cold Welim ReguleLo~ Backup Preeswe Switch fiebled 



T e b d a t c d  below e r e  all c o n l r e c t w b l y  binding C C R k s ,  supplemental a ~ e e w n t s ,  

change orders ,  end contrac t  l e t t e ~ s  i n i t i a t e d  t h r o w  Ro. 367, which have an 

e f f e c t  upon S-IVB-F stege design end d e v e l o p e n t .  

C .  0 .  34, 42 L0'75B Prope%lanL Tank Pressure Redesiw X X 

C.O. $4, 160. 
207, 238 1 1 0 4 ~  &sf@ end Tests  f o r  Ufnbilicels 

( p a r t i a l )  X X 

C.O. 80 1060 Encreased Length of A f t  I n t e r -  
s t a ~  X 

C.O. 95 l O l l B  S-1% Retro-rockets on S-TVE( Aft 
%n"cerstage X 

C.O. 293, 310 1092A Aft In ters tage  Rework - Access K i t  X 

C.O. 25 1096 Removal of Heat Bar r i e r s  X X 

C.O. 111, 126 1189 Additional Coast  Requirements X 
(opt ional  I-CO-VB dtd 4/1/64) 

C.0,  114 llCJ2A S-IB Retro-rockets on S-IVB A f t  
I n t e r s  tege X 

S.A. 149 l l O O C  UNetes  F e c i l i t y  C/O Stage S-If3 X >I 

C.O. 173 1205 Additional In te r face  Connectors X 

C.0. 197, 213, 
330, 343 1207 Modificetion of P.U. System 

(par t i a l )  X X 

C .O.  146, 206 1330 Signal Conditioning Requirements 
f o r  Measurement (M-12 only) X X 

C .O.  210 1221 , Redesiw APS f o r  Ullage System 
1344 MS Propubsion Tankage 

C . O .  217 1118~ Standard Wsmenclatwe ( reference  
Ron-hardwere ) A X 

C.O. 218 l 1 1 7 A  Electrical System Schematics and 
Cable Diag~ems (non-hardware) X X 

C . 0 .  229 lO30A Revised Stage Transportat ion Plan X X 

C.O. 261 1 1 8 0 ~  Addition of Stage A l i m e n t  
Tergeto X X 

C.O. 156 1193 Revised Stage LOX Teak Vent Line X X 

6.0. 267 1296 E l e c t r i c e l  I n t e ~ f a c e  Connector X x 
C e O *  273 X 

12'70 n Bd*eed Evecuation System X X 

C.O. 271 Redesim Circui t ry  for Coerse- 
loading Potentiometers X X 



1 2 g  Fornard Skir t  Venting 

1255 krastr~atrtioar B o g e m  end 
Comnannts Lf st 

ECP -XQ1% Addi$lonal Repircmenta - S - I D  
Fscfllty Checkout Stage 

ECP-XOl5 FeciliLy Checkout Stsge - 
S b u l e u d  Engine 

ECP -X010 Staa&erdizatPoa sf' m r a t f n g  
snd Heaswag Sfmale 

1378 a Sumly Raote Control 
sy5tm 

11% Revised S t m t w a J  LO@(%@ 
*(~ffeets Bole Pa t t e rn  in Seturn 
V only) 



IlAC s h e l l  prepare and a u h i t  t o  mC the %'ol$owing S - m - F  dscmentcstion on o r  

before 1 May 1965: (me S-ID-bLa Submittal 6%ocment, %-41410, is  w e d  ss 

a reforenea base .) 

Paragraph of 
SM-41410 

5.12.7 Final Test  ResuEts (m FecLory checkout) 

Trensportation and Handling 

Checkout Procedures 

Inspection 

n t  Control Procedwes 

Stege Aliepment Control Dste 

Proposed Countdown Procedure 

Inspection Records 

Stage Log Books 

Functionel Stage Diagrams 

( a )  End Itcm Drawing L i s t  
(b)  Section L i s t  
( c ) System Ceners t i on  Bree kdown 

Drawings 

1 set 

5 

2 s e t s  

(2) 



S - I ~ - F / D  Mcasmtmnt Program 

*aewemacnL 
Bmber 

C2lO T e m p r a t w e  - Cold H c l i m  Sphere Eo. 4 

Temmratme - Ambient R e l i m  Sphere 

'Pemwrcl"tu~e - H e l i m  Sphere me - Mod 2 (APS) 

P r e s s w e  - Cold Hebim Sphere 

P r e s s w e  - LH2 Tank UL1.age 

P r e s s w e  - 9;8X Tenk Ullege 

P r e s s w e  - Melim (Ambient) Sphere 

Presswe - Relim Regulator I n l e t  - Mod 2 ( M S )  

Pressure - R e l i m  R e m a t o r  Outlet;  - Mod 2 (BPS) 

Pressure - Fuel Tank Ullage - Mod 2 (APS) 

Pressure - Oxidizer Tank Ullage - Mod 2 (BPS) 

Pressure - Fuel Tsnk Outlet  - Mod 2 (APS) 

Pressuse - OxidPzer Tank Outlet  - b d  2 (APS) 

Pressure - Vent Valve Actmtion 

Pressure  - Fuel Tank I n l e t  

Pressure - LOX Tsnk I n l e t  

P r e s s w e  - L8X Tenk Pressure Module H e l f m  Cse; 

ntity, Oxidizer Tsnk - Mod 2 (A I>S)  

n t i t y ,  Fuel Tenk - Mod 2 (APS) 

Misc.-P.U. System LH2 Fine Mass 

Miac.-P,U. WLem LC% Fine Mass 

Volt - S t a t i c  Inver ter  Converter 

Frequency - S t a t i c  Inver ter  Converter 

Volt - S t a t i c  Inveslcar Converter 5 V I E  

P r e s s w e  - C s m n  BalrSnead I n t e r n a l  

Volt - Five-,volt Exci ta t ion  Module Forwsrd 



(a )  I n s L r w n t a t i o n  Lo Bc retained from tk S-1m-F/IB c o n f i o r s t i o n  which 

n %a the  Sa twn V. 

% a s u s a e n t  Ro, 

C210 

m14 
1x116 

a1 

Do22 

m54 
ms 5 
m05 
1x208 

Moo1 
~ 0 0 4  

MOl2 

M024 

A002 

no04 

ROO1 

ROO3 
Umbilical 

Umbilical 

Umbilical 

Temperatwe, Cold H e l i u m  Sphere No. 4 

Breeswe, Vent Valve Asdmtisn 

Pressme, Cold Helium Sphere 

Preesure, F w l  Tenk Ullrage 

Pressure, Oxidizer Tank Ullage 

Preeswe, Fuel Tank I n l e t  

Pressure, Oxidizer Tank I n l e t  

Pressure, Oxidizer  Tenk Pressure Module 

Pressure, C o w n  Bulkheed Internel  

Volt - Sta t i c  Inver ter  Converter 

Volt - S t a t i c  a v e r t e r  Converter 5 VBG 

Frequency - S t a t i c  Inver ter  Conmr*r 

Volt - Five-volt m c i t e t i o n  Module Forward 

Misc. P,U. Syetem LH2 Fine Mess 

Misc. P.U. System LOX Fine Mess 

Mist. P.U. System L 5  Coarse Mess 

Misc. P.U. S y s t m  LOX Coarse Mas 

Bua Vsftage 4 ~ l l  
Bus Voltage 4WI 

B w  Voltage 4 ~ 3 1  



. (b)  Brrrtr-ntation Lo be edded: 

mcsaurcoaen% No. 

1. (7205 Tempratwe, Helim Sphere go. 4 
2. C021 Tempratwe Fuel Outlet N S  B s .  2 

3 0 C022 T a p r a t w e  Oxidfzer Tank Outlet - A4"S No. 2 

4. Do20 Presswe - Fuel Tank Repsesc3urizat%oa Spheres 
5 a TBD Pressure - Fuel. Tenk Ullage 
6 .  Do87 Pressure - m e m a t i c  Control Sphere 
? . Do88 Preesure - Oxidizer Tenk Repressurization Sphere 

(c) Instrwntstion to be changed: 

Mescturcrnent Ro. 

Temperet~ure - He Ges MS Ro. 2 

Pressure - Fuel Tank O u t l e t  - APS No. 2 

Pressure - Oxidizer Tank Outlet - APS No. 2 
Pressme - He Regulator inlet, RPS No. 2 

Pressure - He Regulator Outlet, APS No. 2 
Pressure - Fuel Tank Ullage, APS No. 2 
Pressure - Oxidizer Tenk Ullage, APS No. 2 

Misc . -&wntity, Oxidizer Tank, APS Ro. 2 

Misc.-Quantity, Fuel Tenk, APS Ho. 2 



C m I a M T I B l g  mSCRIIXTIOA, s -ID/%I 

&ne ra l 

S t r u c t w e  

Fomerd S k i r t  

Propel lant  Tenk Assembly 

ThrueflSLructwc 

A f t  S k i r t  

L i q ~ i d  Hydrogen Pressur ize t ion 

Liquid Oxygen Pressur iza t ion 

Pneumstic Control System 

A w i l i a r y  Propuleion System 

FLECTRICAL/EEECI?RON$C EXS 

Instrumentat ion 

r n C W I C A %  wsmm . 

Aft S k i r t  and Aft In te r s t age  



3 0 

30% e a e r r r l  - The 9 - m - F  etage w i l l  be delivered t o  K X  ir, t h e  SeCurn S-9733 

conf igurs t ion .  A r e t r o f i t  b i t  d%l be provided f o r  conversion of the  s - ~ / D  
F s c i l i t y  Checkout Stage to the  Ssturn V configurat ion by Eb9C p r s o m e l  a t  KSC. 

Included i n  t h i s  k i t  w i l l  be e Saturn S-PV%~/V f l a r e d  a f t  i n t e r s t a g e ,  The  fmc- 

t i o n a l  requiremento of the  s tage  w i l l  be l b i t e d  %Q %he Seturn V - p e c d i a ~  pro- 

puls ion and e l e c t r i c a l  aysLems required t o  s a f e l y  load end m l s s d  propel lants ,  

pneumatic servic ing,  and cornparbent purges. The f m c t i o n a l  por t ions  of the 

i n t e r f a c e s  w i l l  be i d e n t i c a l  t o  those of f l i g h t  s tage  501, except f o r  the  S-%W-F- 

pecuPiar i n s t r m e n t a t i o n .  

3.2 Structure  - The S - m - P  w i l l  be a s i n g l e  s tage  ~"cuc-tuse capelrrle of 

withstanding a l l  loads irnposed during n o r m 1  handling and f a c i l i t y  checkout 

operat iona.  The s tage  w i l l  a l s o  have f ree-s tanding capab i l i ty  when staged a s  a 

complete Saturn V vehicle,  e i t h e r  preesurized o r  unpressurized, and loaded as 

unloaded. The s tage  w i l l  conform t o  f l i g h t  configurat ion except f o r  those pera- 

meters no t  required f o r  miseion performance. Protruding f l i g h t  equiplrrent no t  

required  w i l l  be siaaulated by envelope mockup u n i t s  t o  be fxcmierhed i n  k i t  f o m  

f o r  i n s t a l l a t i o n  a t  KSC. 

3 , 2 . 1  Forward S k i r t  - The S-IVB/IB forward s k i r t  w i l l  be modified only a s  

required  to  conform t o  t h e  Seturn V configurat ion.  Provisions p resen t ly  

i n s t a l l e d  i n  the  S-NB/IB forwerd s k i r t  w i l l  not  be changed unless required  by 

con t rac t .  

3.2.2 Propel lant  Tank Assembly - The S-IVB-F propel lant  tank assembly 

w i l l  be of the  production configurat ion.  It w i l l  be the  assembly p resen t ly  a 

p a r t  of the  Saturn S-IVB/IB F a c i l i t y  Checkout Stage. 

3.2.3 Thrust S t l v c t w e  - No change i n  the S-%VPI/V configurat ion w i l l  be 

mede except to i n s t a l l  t h e  ambient h e l i m  spheres not 8 p e r t  of the  e x i s t i n g  

s t r u c t u r e  of the  S-IVI~/IB F a c i l i t y  Checkout Stage . 



3,2.4 A f t  ai~t .-. The e x i s t h g  S - ~ / T B  sf% s k i r t  w i l l  be m d i f i a d  k 

rl"trlfi$$. LBae mc%ionao of the S e % m  V c o n f i ~ s t i o n ,  Modification of the E d -  

lowing clyrtms w i l l  be m d e :  

(a )  Ullage Rockets - m e  t h e e  Saturn IB simulated ul lage  

rocket8 and t h e i r  support f i t t i n g s  w i l l  be removed, 

Trss set8 o f  %keee supports  w i l l  be ~ e l o e w t e d  midwwy 

b e t w e a  ~ t s i n p r e  35-36 end 9l.-92* 

Routing of  the  d l a g e  i n i t i a t i o n  end j e t t i s o n  systems 

w9lb be kept  a minimm, 

(b) Ambient and Wising Panels - No s t r u c t u r a l  modification 

( c )  External  Propulrsion Lines Fa i r ings  - No s t r u c t u r a l  

modificat ions w i l l  be planned. 

(d )  Separat ion J o i n t  E l e c t r i c a l  end Propel lant  Dispersion 
Discomects - S t r u c t u r a l  Modifications w i l l  be made t o  

include the  Saturn V a f t  in te r s t age  e i g h t  disconnects 

and the  propel lent  d ispers ion disconnect arrangement. 

(e)  MUF Separat ion Scheme - The a f t  frame w i l l  be m d i f i e d  

t o  accommodate i n s t a l l a t i o n  of the  Saturn V d seper - 
r a t i o n  f'use. 

(f) Propel lent  Dispersion System Routing a t  the Main Tunnel Seals  - 
Close simulat ion w i l l  require  extensive ~ e w o r k .  Unless o t h e r -  

wise spec i f i ed ,  no s t r u c t u r a l  modificat ions w i l l  be made 

except t o  provide an add i t iona l  ordnance feed-through hole 

for  the  PDS Puee. 

(g)  B a t t e r i e s  - No s t s u c t u r s l  modifications w i l l  be m d e  unless 

spec i f i ed  by the  Cwtomer r e ~ r d l o e s  of the  d i f fe rences  i n  

nmber  and loca t ion  of the Se tmn V conf i~p l ra t ion .  



4. 

4.5 ~ l q u i d  Wdm@rr P r e ~ s ~ i a a t i o n  - The S s t m -  V d e s i ~  only w l l l  provide 

srt o n - h e r d  a b l c n t  regressus iza t ion rystem, i n c l a i n g  seven h e b i m  b o t t l e 8  

muntcd  s r o m d  the  t h r u e t  s t s u e t m e  and p resewized  from e i-32 pound source,  

The b t t l e s  w i l l  Be i n e t a l l e d  during c ~ n v e r s i o n  t o  Sat- V. 

4 * 6 Liquid oxygen Presswiza tbsn  - The Sat- &B c o n f i w a t i s n  w i l l  have 

an LO tank repressur ize t ion  system tLmt w i l l  include two ambient hi&-pressure 
2 

h e l i m  b o t t l e s  m a t e d  a ro~md the  t h r w t  s t r u c t w e  end Billed f ~ s m  cs! a o m d  

source.  The h e l i m  b o t t l e s  w i l b  be i n s t a l l e d  dming conversion to Seturn V. 

4 .7 Pneumatic Control System - The @ t u n  V/S-IV~~-F configusetion w i l l  

have a system s imi le r  Lo t h e  S a t  PEI/S-IW-F s tage ,  but  the helium b a t t l e  

w i l l  be i n s t a l l e d  during conversion. 

4.8 Auxil iary Propulsion System - One Seturn V-configblrated APS module 

(plus one mockup module) w i l l  be provided fo r  r e t r o f i t  i n s t a l l a t i o n  s t  con- 

vers ion.  H e w  a t t a c h  f i t t i n g s  w i l l  be provided. In  order  Lo ecc 

e x i e t i n g  s t ruc tu re ,  the Saturn V APS w i l l  be 1 3/4 inches from the  t r u e  locs t fon .  

D i ~ $ o i n a g  t h e  e k i r t  from t h e  tank w i l l  be necessary i f  the true locettion is a 

requirement. 



5 15 ntcltion - Pnlstrmentetfon for the S - I ~ - P F / T T  Facility Checbut 

Stage will be in accordance with Appcndix E. 



6.4.2 Aft Skirt end Aft Interstage - For the Seturw V eonfi@ration, 

purge gae for the S-11-3' forward area will be supplied by the S-nPB-F system. 

The Seturn IB production-configuration eystem will be initially installed i n  

the stsge and modified (as required) during Saturn V conversion at KSC. 



7.3 Saturn V Ordmnee E q u i y n t  - The d ordnance w i l l  be furnished i n  
k i t  form fo r  ina taUat ion  i n  the Saturn V-S-NB-F stege a t  KSC: 

( a )  The S-I I  retro-rocket system, consist ing of one d 

rocket, four rocket s rts, four rocket fairings, end 

s CIS' eharge t r s i n  ins ta l led  on the a f t  fntsretege.  

The d retro-rocket i s  retained from the Saturn S-IB/ 

S-%VB-F s t e p .  

(b) A stage separation system, i a c l d i n g  a d m y  KDF t r a i n  

with attaching hardware. 

(c) Aprope l len t  dispersion system, i n c l u d i n g d m y e x p l o s i v e s ,  

t re ine ,  at taching hardware, and a safe  and arming device. 



8.1 a n e r a 1  - If r e w i r e d ,  meee e i d a t s r s  w i l l  be i n s t a l l e d  to :  

( a )  Obtein e s tage  dry  weight of not  l e s e  than 90 peP e e n t  

f o r  F l i g h t  Stage $01, 

(b )  Maintain the nominal f l i g h t  c o n f i w s t i o n  cg  (cen te r  of 

g rav i ty )  of F l i g h t  Stage 501 within a tolerenee of p lus  

o r  minus 10 per een t  of o v e r a l l  stage length ,  
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